Role of tyrosine kinases in norepinephrine-induced contraction of vascular smooth muscle.
We used various probes to examine the involvement of tyrosine kinases in norepinephrine (NE)-induced contractile responses of the isolated rat aorta denuded of endothelium. The putative tyrosine kinase inhibitors, genistein and tyrphostin, significantly inhibited the contractile responses of the aorta to NE but not to potassium chloride (KCl). The protein tyrosine phosphatase inhibitor, sodium orthovanadate, also selectively potentiated the contractile response of the artery to NE. The inhibitory effect of genistein on NE-induced contraction was observed both in the absence and presence of extracellular calcium, which produced phasic and tonic contractile responses, respectively. The effect of genistein was more pronounced on the phasic contraction, suggesting that tyrosine kinases play a greater role in mediating the responses associated with the release of intracellular calcium. Genistein, however, had no effect on contraction elicited by the direct protein kinase C (PKC) activator phorbol 12, 13 dibutyrate (PDB), providing evidence for the lack of involvement of tyrosine kinases in PKC-mediated contractile responses which contribute to the NE-induced tonic contraction. In contrast, genistein attenuated the contraction of the vessel evoked by the direct G-protein activator sodium fluoride (NaF), suggesting the involvement of tyrosine kinases in responses associated with G-protein activation. The data indicate that genistein- and tyrphostin-sensitive tyrosine kinases participate in NE-induced contraction of rat aortic smooth muscle. Although this may involve one or more steps in the signal transduction pathway, the enzymes appear to have a greater role in mediating the responses linked to the release of intracellular calcium and have no roles in certain other processes, including those mediated by PKC activation.